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MULTI-NETWORK AIRCRAFT
COMMUNICATION SYSTEMS AND
METHODS

FIELD OF THE INVENTION

This 1nvention relates generally to wireless communica-

tion and, more specifically, to legacy aircrait radio commu-
nication systems.

BACKGROUND OF THE INVENTION

Most aircraft are equipped to communicate over a network
of ground-based transmission stations and satellites known as
the Aircratt Communication Addressing and Reporting Sys-
tem (ACARS). Communications on ACARS follow protocols
established by the ARINC organization. The protocols
require rigid formatting and only allow for limited character
based data transier. Messages are typically transmitted 1n a
burst transmission following a complex handshaking proce-
dure establishing a connection between the aircraft and a
ground radio transmission station or satellite and allocating a
segment of time to the aircrait.

Recently, satellite and ground based networks using the
Internet Protocol (IP) have become available for use 1n air-
craft communications. IP based communication systems seg-
ment messages and package the segments into packets con-
taining addressing and verification data. Acknowledgement
and retransmission procedures ensure that messages are
received. Messages transmitted under IP protocols are trans-
mitted over low-level data link protocols such as proprietary
satellite communication protocols or commonly used wire-
less protocols such as 802.11b, 802.11g, generalized packet
radio service (GPRS), Bluetooth, and the like. Shorter range
data link protocols such as 802.11b, 802.11¢g, and Bluetooth
are typically only available to an aircrait proximate a ground-
based transmission station located at an airport. Satellite IP-
based communication systems are also not always available
to aircrait during flight.

In prior systems, airborne applications supported only one
communication protocol, typically either IP or ACARS.
(Given this communication protocol dependency, applications
were unable to take advantage of both the broad coverage
provided by ACARS communication and the reliable and
high speed data transier provided by IP-based communica-
tion. Prior ground-based systems likewise require extensive
modification to receive the different protocols.

SUMMARY OF THE INVENTION

The present invention 1s directed to methods and systems
that provide applications executing on aircrait transparent
access to multiple communication networks that each use a
different communication protocol, such as, ACARS, IP, and
the Aeronautical Communication Network (ATN) communi-
cation protocols. In one embodiment, a plurality of transmis-
sion networks such as the ACARS network, satellite IP net-
works, and ground based IP networks are configured to send
and receive data according to their respective protocols. A
ground-based computer 1s programmed to communicate over
the plurality of transmission networks with an onboard com-
puter mounted 1n an aircraft. The ground-based computer and
onboard computer each host a plurality of applications gen-
erating messages for communication over the plurality of
networks. Communications modules executing on the
ground-based and onboard computers receive the messages
and determine over which of the plurality of networks to
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transmit the message. The communications module refer-
ences a configuration file associated with the application gen-
crating the message to determine which network will carry
the message. The communications module transmits the mes-
sage over the most preferred network available for transmis-
sion. The communications module of the onboard computer
formats messages for the communications channel selected.
For ACARS transmission, the communications module trans-
lates binary information into allowable ACARS characters
for transmission. The commumnications module hosted on the
ground-based computer translates messages transmitted over
ACARS 1nto their original binary format.

In further embodiments, applications or messages from
applications may have a priority assigned thereto. Messages
having priority below a threshold are stored if a preferred
transmission network listed 1n a configuration file associated
with the message 1s not available. The stored message 1s
transmitted upon determining that the preferred transmission
network has become available.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present invention are described in
detail below with reference to the following drawings.

FIG. 1 1s a schematic diagram of elements of an aircraft
communication system;

FIG. 2 1s a schematic block diagram of executable and
operational data structures for handling aircrait communica-
tions, 1n accordance with an embodiment of the present inven-
tion;

FIG. 3 1s a schematic block diagram of a communications
module suitable for handling aircrait communications, in
accordance with an embodiment of the present invention;

FIG. 4 1s a process flow diagram of a method for handling
aircraft communications, 1n accordance with an embodiment
of the present invention;

FIG. 5 1s a process flow diagram of an alternative method
for handling aircraft communications, in accordance with an
embodiment of the present invention;

FIG. 6 15 a process flow diagram of yet another alternative
method for handling aircrait communications, in accordance
with an embodiment of the present invention;

FIG. 7 1s a schematic block diagram of an aircraft commu-
nication system having an onboard file server, 1n accordance
with an embodiment of the present invention; and

FIG. 8 1s a process tlow diagram of a method for handling
messages from a file server in the aircrait communication

system of FIG. 7.

DETAILED DESCRIPTION

The present invention relates to systems and methods for
multi-network aircraft communication. Many specific details
ol certain embodiments of the ivention are set forth in the
following description and 1n FIGS. 1-8 to provide a thorough
understanding of such embodiments. The present invention,
however, may have additional embodiments, or may be prac-
ticed without one or more of the details described below.

Referring to FIG. 1, an aircraft 10 communicates with
receiving devices forming the Aircrait Communications,
Addressing, and Reporting System (ACARS), such as
ground-based transmission stations 12 and satellites 14.
Communications on the ACARS network may follow proto-
cols established by the ARINC organization and are pro-
cessed by the ACARS messaging system (provided by a ven-
dor) 20. In some embodiments, the protocols may require
rigid formatting and only allow for character based data trans-
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fer. Messages may be transmitted 1n a burst transmission
following a complex handshaking procedure establishing a
connection between the aircraft and a receiving device and
allocating a segment of time for the aircraft 10 on one of the
receiving devices.

The aircraft 10 further communicates with satellites 16 and
ground-based transmaission stations 18 according to the Inter-
net Protocol (IP). Messages transmitted under IP protocols
are transmitted over low-level data link protocols such as
proprietary satellite communication protocols or commonly
used wireless protocols such as 802.11b, 802.11g, general-
1zed packet radio service (GPRS), Bluetooth, and the like.
Shorter range data link protocols such as 802.11b, 802.11¢g,
and Bluetooth are typically only available to an aircraft proxi-
mate a ground-based transmission station 18 located at an
airport.

Messages transmitted to the ACARS transmission stations
12 and satellites 14 may be processed by an ACARS messag-
ing system 20, which may be provided by an entity distinct
from the owner of the aircraft 10. The ACARS messaging
system 20 recerves messages from the satellites 14 and trans-
mission stations 12 and transmits the messages over the Inter-
net 22 to a ground-based computer 24. The ground-based
computer 24 likewise transmits messages over the Internet 22
to the messaging system 20 for transmittal to the aircraft 10 by
means of the satellites 14 and ground-based transmission
stations 12. Messages transmitted from the aircraft 10 over IP
ground-based transmission stations 18 may likewise be trans-
mitted over the Internet 22, or other network, to the ground-
based computer 24. Messages transmitted from the ground-
based computer 24 may be transmitted over the Internet 22 to
the ground-based transmission stations 18 or transmitted to
the satellites 16. In some embodiments, an intermediate com-
puting system receives messages to be transmitted over the
ground-based transmission stations 18 and satellites 16 and
torwards the messages over the ground-based transmission
stations 18 and satellites 16.

Referring to FIG. 2, one or more aircrait 10 may house an
onboard computer 30 having a processor 32 for executing
executable data and processing operational data and a
memory 34 for storing executable and operational data. The
memory 34 stores a plurality of applications 36, an operating
system 38, and a communications module 40. The applica-
tions 36 may be operable to facilitate piloting of the aircraift
10. Typical applications include maintenance scheduling and
reporting programs, airport navigation systems, and the like.
The operating system 38 provides’ access to resources avail-
able to the computer 30, such as a display, hard drive, network
adapter, and the like.

The commumications module 40 facilitates access by the
applications 36 to wireless ACARS and IP communications.
The communications module 40 recerves message data and
addressing data from the applications 36 and transmits the
data to a specified destination over communication systems
including the ACARS system 42, a satellite IP system 44, and
a short range IP system 46. The communication module 40
also recetves messages by means of the communication sys-
tems 42, 44, 46 and forwards the messages to the applications
36.

The communication module 40 may select which commu-
nication system 42, 44, 46 will be used according to applica-
tion specific configurations 48 stored 1n the memory 34. The
communications module 40 typically determines which of
the communication systems 42, 44, 46 1s available for data
transmission and transmits data over the communication sys-
tem 42, 44, 46 and has the highest preference as listed 1n the
configurations 48.
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The configurations 48 list preferences regarding which
communication system should be used. In some embodi-
ments, the configurations 48 map a priority 50 associated with
a particular message to a particular communication system
42, 44, 46 or to a particular ordered list of communication
systems 42, 44, 46. In further embodiments, the communica-
tion module 40 selects a communication system 42, 44, 46
according to a general configuration 52 stored in the memory
34. The communications module 40 may select one of the
communication systems 42, 44, 46 according to the general
configuration 52 1n the absence of a preference 1n the appli-
cation specific configuration 48.

One or more ground-based computers 24 communicates
with the onboard computers 30 by means of communication
systems 42, 44, 46. The ground-based computer has a
memory 56 and processor 58 and stores a communication
module 40 and applications 60 programmed to communicate
with the applications 36 stored 1n the onboard computer 30.
The ground-based computer memory 56 likewise stores a
plurality of application configurations 64 indicating applica-
tion specific preferences regarding which commumnication
system 42, 44, 46 to use. The ground-based computer
memory 56 may also store a global configuration 66 regard-
ing which communication system 42, 44, 46 will be used 1n
the absence of a preempting application preference stored in
the application configurations 64. Application configurations
64 may be 1dentified with a particular user profile 68, such as
an 1dentifier unique to an airline using the ground-based com-
munication module 40. For example, a plurality of user 1den-
tifiers 68 and associated application configurations may be
associated with each airline accessing the functionality of the
ground based configuration module 40.

FIG. 2 1llustrates a single airborne computer 30 and ground
based computer 24. However, embodiments having multiple
airborne computers and ground based computers 24 are con-
templated. Furthermore, references to modules indicates a
functionality which may be embodied as an independent
computer executable program or part of a larger program. A
single module may be represented by a computer executable
program executing on one computer or across multiple com-
puters.

Retferring to FIG. 3, the communication module 40 may
include an ACARS module 80, satellite IP module 82, and a
short range IP module 84. The modules 80, 82, 84 format data
according to protocols used for the different communication
systems 42, 44, 46. The modules 80, 82, 84 further handle
handshaking, verification, error correction, and other connec-
tion management functions necessary to communicate by
means of their corresponding communication system 42, 44,
46. The modules 80, 82, 84 also receive messages by means of
their corresponding communication systems 42, 44, 46 and
torward the content of the messages to the applications 36, 60.

The ACARS module 80 may further be programmed to
send and receive confirmation that a message has been
received by an application 36, 60. A typical ACARS system
42 provides an acknowledgment that a message has been
recetved at a transmission station 12 or satellite 14. However,
typical ACARS systems do not provide acknowledgment that
a message was successtully forwarded to an intended recipi-
ent of the message. Accordingly, the ACARS module 80 1s
programmed to send confirmation upon recerving a message.
The ACARS module 80 1s further programmed to receive a
confirmation from a remote ACARS module 80 after sending
a message and to retransmit the message or provide an error
message to the applications 36, 60 if confirmation 1s not
recetved. The ACARS module 80 translates data, such as
binary data, into characters transmittable over the ACARS
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system 42. For example, in one embodiment, the ACARS
module 80 translates binary data into its hexadecimal equiva-
lent for transmission over the ACARS system 42.

The communication module 40 further includes a commu-
nication system selection module 86. The communication
system selection module 86 includes a preference module 88
programmed to read the application configurations 48, 64 and
determine a communication system preference for each mes-
sage or series of messages. An application 36, 60 generating
a message may 1ndicate to the communication module 40 that
the message has a particular priority. The preference module
88 may choose which communication system 42, 44, 46 to
use according to this priority in addition to the configurations
48, 64. A message having low priority may be sent by means
of a communication system 42, 44, 46 lower on a preference
l1st notwithstanding availability of a communication system
42, 44, 46 higher on the list. In some embodiments, the
configurations 48, 64 map priority levels to a communication
system 42, 44, 46 or to a priority specific preference list.
Accordingly, the preference module 88 will compare the pri-
ority of amessage to such a configuration 48, 64 to determine
which communication system 42, 44, 46 will be used.

The communication system selection module 86 may fur-
ther include a communication system evaluation module 90.
The communication system evaluation module 90 determines
which of the communications systems 42, 44, 46 1s available
for data communication. The communication system evalu-
ation module 90 typically tests the communication systems
42, 44, 46 according to their place 1n a preference list, begin-
ning at the highest preference and moving toward the lowest
until an available communication system 42, 44, 46 1s found.

In some embodiments, the configuration 48, 64 of an appli-
cation 36, 60 indicates to a scheduling module 92 that where
a specific communication system 42, 44, 46 1s not available,
messages transmitted by the application 36, 60 are to be
stored until the communication system 42, 44, 46 becomes
available. In other embodiments, the configuration 48, 64
instructs the scheduling module 92 to examine the priority of
a message and store the message until a specific communica-
tion system 42, 44, 46 becomes available if the priority 1s
below a certain level and the specific communication system
42, 44, 46 1s not available.

The scheduling module 92 may also manage 1nstances in
which more than one application 36, 60 i1s attempting to
communicate over the same communication system 42, 44,
46. The scheduling module 92 may evaluate a priority for the
application 36, 60 generating a message to determine which
message will be transmitted first. For example, the configu-
ration 48 for an application 36, 60 may store a priority 94
assigned to the application by a user. The scheduling module
92 will then refer to the priority 94 when handling messages
from an application 36, 60 such that the message from the
application having the highest priority 94 is transmitted {first.
In some embodiments, the applications 36, 60 assign a prior-
ity to a particular message. Accordingly, the scheduling mod-
ule 92 may transmit messages having the highest application-
assigned priority first. In some embodiments, the scheduling
module 90 orders transmission of messages according to both
the application-assigned priority and the application specific
priority 94, giving them equal or differing weight. Messages
awaiting transmittal ordered as described above may be
stored 1 queues 96 corresponding to the communication
systems 42, 44, 46.

The scheduling module 92 may be further programmed to
monitor availability of the communication systems 42, 44,
46. If a communication system 42, 44, 46 becomes available
or unavailable, the scheduling module 92 rearranges mes-
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sages stored 1n the queues such that the messages are moved
to the queue 96 for the highest preterred, available commu-
nication system 42, 44, 46. For example, a message stored in
a queue 96 awaiting transmittal over the ACARS system 42
may be moved to the queue 96 corresponding to the satellite
IP system 44 upon detection that the satellite IP system 44 1s
available provided the satellite IP system 44 has a higher
preference than the ACARS system 42 according to prefer-
ences associated with the message.

The communication module 40 further includes an appli-
cation interface 98 enabling the applications 36, 60 to send
and receive messages from the communication module 40.
The application interface 98 may be embodied as a plurality
of functions that are called by the applications 36, 60.

FIG. 4 1llustrates a method 100 for handling communica-
tion with an aircrait 10 1n accordance with an embodiment of
the invention. At block 102 the application 36, 60 generates a
message to be transmitted to an onboard computer 30 or
ground-based computer 24. At block 104, configurations are
evaluated. Evaluating configurations may include determin-
ing an order of preference of communication systems 42, 44,
46 for a particular message based on the application specific
configurations 48, 64, general configuration 52, or both. The
configurations 48, 64, 52 may list a preferred communication
system 42, 44, 46 for a priority associated with a message.
Accordingly, block 104 may include determining the priority
ol the message and the order of preference of communication
systems 42, 44, 46 for that preference.

At block 106, the communications module 40 determines
the highest preference communications systems 42, 44, 46
that 1s available for data transfer. Block 106 may include
testing for availability the highest preference communication
system 42, 44, 46 determined at block 104. If 1t 1s not avail-
able, then the communications module 40 tests availability of
the next highest preference communication system 42, 44, 46,
and so on, until an available communication system 42, 44, 46
1s found or all of the preferred communication systems 42, 44,
46 are tested.

At block 108, the communications module 40 prepares the
message for transmission on the communication system 42,
44, 46 determined at blocks 104 and 106. At block 110 the
message 1s transmitted according to the handshaking, format-
ting, verification, and other procedures constituting the pro-
tocol for transferring data on the selected communication
system 42,44, 46. At block 112 confirmation of the transfer 1s
received from the destination, such as an onboard computer
30 or ground-based computer system 24, and atblock 114, the
confirmation 1s returned to the application 36, 60.

FIG. § illustrates an alternative method 120 for handling
communication with an aircraft 10. At block 122, the avail-
ability of the preferred communication system 42, 44, 46
determined at block 104 1s evaluated. If 1t 1s not available, the
message to be sent 1s stored at block 124. At block 126, the
message 1s sent upon detecting availability of the preferred
communication system 42, 44, 46. It the preferred commu-
nication system 42, 44, 46 1s found to be available at block
122, the message 1s transmitted at block 128. Transmitting the
message at blocks 126 and 128 may include executing the
steps listed 1n blocks 108, 110, 112, 114 of FIG. 4. Availabil-
ity as detected at blocks 122 and 126 1s typically the result of
the aircraft 10 arriving at a point proximate a transmission
station 18 located at an airport.

FIG. 6 illustrates another alternative method 130 for han-
dling communication with an aircrait 10. At block 132, the
communications module 40 evaluates whether the priority of
a message 1s below a threshold. If not, the method 130 1den-
tifies an available lower preference communication system
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42,44, 46 at block 134 and transmits the message atblock 136
according to the steps recited 1n blocks 108, 110,112 and 114
of the method 100. IT the priority 1s below the threshold, then
the message 1s stored at block 124 and sent at block 126 upon
detecting availability of the preferred communication system

42, 44, 46.

Referring to FIG. 7, an aircraft 10 may have a file server
150 such as a network file system (NFS) server. The server
150 1s coupled to aircraft subsystems 152a-152¢ to provide
network connectivity therebetween and file storage. In some
embodiments, the file server 150 communicates with devices
external to the aircrait 10 by means of the satellite IP system
44 and short range IP system 46. The file server 150 may or
may not communicate by means of the ACARS system 42. In
the 1llustrated embodiment, the file server 150 1s not config-
ured to communicate by means of the ACARS system 42.

The aircraft 10 may have a plurality of onboard computers
30a, 3056 one or more of which 1s capable of communicating
with the ACARS system 42. The file server 150 may host a
communications module 40 programmed to forward mes-
sages from the subsystems 152a-152¢ to the onboard com-
puter 305 for transmission over the ACARS system 42. The
communications module 40 of the file server 150 may be
programmed to evaluate a configuration file 48, 64 for the
subsystems 152a, 152¢ to determine whether a message 1s to
be forwarded to the computer 305. The communications
module 40 of the file server 150 may be further programmed
to evaluate a configuration file 156 for an application or
function executed by a subsystem 152a, 152¢. The configu-
ration file 48, 64 may list communication systems 42, 44, 46
in order of preference or map message priorities to a prefer-
ence or preference list as 1n other instances of the communi-
cations module 40 described above.

In alternative embodiments, one or both of the onboard
computers 30a, 305 do not connect to the ACARS system 42
whereas the filer server 150 does. In such embodiments, the
communications modules 40 of the onboard computers 30aq,
30H behave as the communications module 40 of the filer
server 150 described above, such that messages transmitted
over the ACARs system 42 are first transmitted to the file

server 150, which then forwards the messages over the
ACARS system 42.

The communications module 40 of the onboard computer
305 1s programmed to receive messages from the file server
150 and transmit the messages on the ACARS system 42. The
communications module 40 of the onboard computer 305 1s
likew1se programmed to receive messages from the ACARS
system 42 and forward the messages to the file server 150.

FI1G. 8 1llustrates a method 160 for handling aircraft com-
munications using the system of FIG. 7. At block 162 the
communications module 40 of the file server 150 evaluates
whether a message 1s to be sent over the ACARS system 42.
Block 162 may include referencing the configuration file 156
tor the NFS, one of the subsystem 152a-152¢, or an applica-
tion executed by one of the subsystems 152a-152¢ generating,
the message. At block 164 the communications module 40
determines which onboard computer 30a, 305 1s connected to
the ACARS system 42. At block 166 the communications
module 40 transmits the message from the file server 150 to
the onboard computer 30a, 306 selected at block 164. The
message 1s transmitted by the communications module 40 of
the onboard computer 30a, 305 over the ACARS system 42 at
block 168. Confirmation may be recerved form the recipient
of the message to the onboard computer 30a, 306 at block
170. The onboard computer 30a, 305 may then forward the
confirmation to the file server 150 at block 172. Messages not
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intended to be sent over the ACARS system 42 are transmitted
over one of the IP-based communication systems 44, 46 at
block 174.

While preferred and alternate embodiments of the inven-
tion have been 1illustrated and described, as noted above,
many changes can be made without departing from the spirit
and scope of the mvention. Accordingly, the scope of the
invention 1s not limited by the detailed description, but rather,
the mvention should be determined entirely by reference to
the claims that follow.

What 1s claimed 1s:
1. A method for handling aircraft communications, com-
prising:

providing a plurality of broadcast networks configured to
send and receive data according to a plurality of proto-
cols;

providing a ground-based computer configured to commu-
nicate over the plurality of broadcast networks;

providing at least one onboard transmission device config-
ured to communicate over the plurality of broadcast
networks and an onboard computer hosting a plurality of
applications and a communications module in data com-
munication with the plurality of applications;

generating a message by an application;

transierring the message to the communications module;

evaluating a preference to determine a preferred network of
the plurality of transmission networks;

storing the message in one of a plurality of queues each
corresponding to one of the broadcast networks;

monitoring the availability of the broadcast networks;

re-evaluating the preferences of the message according to
changes in availability of the broadcast networks to
determine a current preferred network corresponding to
a highest 1n preference of the plurality of broadcast
networks in the preference lists corresponding to the
message; and

moving the message to the queue of the plurality of queues
corresponding to the current preferred network of the
message;

preparing the message for transmittal according to the pro-
tocol of the preferred network; and

transmitting the message over the preferred network.

2. The method of claim 1, wherein the message has a
priority associated therewith, the method further comprising
storing the message 11 the preferred network 1s unavailable
and the priority 1s below a threshold.

3. The method of claim 2, wherein the preferred network 1s
a first preferred network, the method further comprising
evaluating the preference to determine a second preferred
network of the plurality of broadcast networks and transmit-
ting the message over the second preferred transmission net-
work 1f the first preferred network 1s unavailable and the
priority 1s above the threshold.

4. The method of claim 2, further comprising transmitting,
the message when the preferred network becomes available.

5. The method of claim 2, wherein the preference com-
prises a prelerence list identifying a selection of the plurality
ol broadcast networks 1n order of preference.

6. The method of claim 5, wherein evaluating a preference
to determine a preferred network comprises identifying the
highest 1n preference of the plurality of broadcast networks in
the pretference list that 1s available.

7. The method of claim 1, further comprising storing the
message 1f the preferred network 1s unavailable and transmit-
ting the message when the preferred network becomes avail-

able.
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8. A communications module, comprising:

a first portion adapted to recerve a message from an appli-

cation installed on an onboard computer of an aircratt;

a second portion adapted to evaluate a preference to deter-

mine a preferred network of a plurality of transmission
networks configured to send and recerve data according
to a plurality of protocols; and

a third portion adapted to prepare the message for trans-

mittal according to the protocol of the preferred net-
work; and

a Tourth portion adapted to transmit the message over the

preferred network.

9. The communications module of claim 8, further com-
prising a fourth component adapted to store the message if the
preferred network 1s unavailable and a priority associated
with the message 1s below a threshold.

10. The communications module of claim 9, wherein the
preferred network 1s a first preferred network the second
portion further adapted to evaluate the preference to deter-
mine a second preferred network of the plurality of broadcast
networks and the fourth portion further adapted to transmit
the message over the second preferred transmission network
if the first preferred network 1s unavailable and the priority 1s
above the threshold.

11. The communications module of claim 9, wherein the
fourth portion 1s further adapted to transmit the message
when the preferred network becomes available.

12. The communications module of claim 9, wherein the
preference comprises a preference list identifying a selection
of the plurality of broadcast networks 1n order of preference.

13. The communications module of claim 12, wherein the
second portion 1s further configured to 1dentify the highest in
preference of the plurality of broadcast networks in the pret-
erence list that 1s available.

14. The communications module of claim 8, comprising a
fifth portion adapted to store the message i the preferred
network 1s unavailable and transmit the message when the
preferred network becomes available.

15. The communications module of claim 8, wherein one
of the transmissions networks 1s an ACARS network.

16. A system for handling aircraft communications, com-
prising;:

a plurality of broadcast networks configured to send and

receive data according to a plurality of protocols;
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a ground-based computer configured to communicate over

the plurality of broadcast networks;

an aircraft comprising at least one onboard transmission

device configured to communicate over the plurality of
broadcast networks and an onboard computer hosting a
plurality of applications and a communications module
in data communication with the plurality of applica-
tions, the communications module configured to receive
a message generated by the plurality of applications, to
evaluate a preference to determine a preferred network
of the plurality of transmaission networks, to prepare the
message for transmittal according to the protocol of the
preferred network, and to transmit the message over the
preferred network.

17. The system of claim 16, wherein the message has a
priority associated therewith, the communications module
further configured to store the message 11 the preferred net-
work 1s unavailable and the priority 1s below a threshold.

18. The system of claim 17, wherein the preferred network
1s a first preferred network, the communications module fur-
ther configured to evaluate the preference to determine a
second preferred network of the plurality of broadcast net-
works and transmit the message over the second preferred
transmission network 11 the first preferred network 1s unavail-
able and the priority 1s above the threshold.

19. The system of claim 17, wherein the communications
module 1s further configured to transmit the message when
the preferred network becomes available.

20. The system of claim 17, wherein the preference com-
prises a preference list identifying a selection of the plurality
of broadcast networks in order of preference.

21. The system of claim 20, wherein the communications
module 1s configured to determine the preferred network by
identifying the highest 1n preference of the plurality of broad-
cast networks 1n the preference list that 1s available.

22. The system of claim 21, wherein the communications
module 1s further configured to store the message 11 the pre-
terred network 1s unavailable and transmait the message when
the preferred network becomes available.

23. The system of claim 17, wherein the communications
module 1s further configured to store the message i1 the pre-
terred network 1s unavailable and transmit the message when
the preferred network becomes available.
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